Laboratories Ltd., Crumlin, Co. Antrim, UK) according to the manufacturers' instructions.
Glucose was measured in duplicate in plasma from the captive pups and 23 of the 30 pups 1 9 1 throughout the fast in experiment 1 using Sigma kit # 510 adapted for use in 96 well plates. Statistical analysis: All statistical analyses were performed in Minitab 15 or R (R 1.9.1, R 1 9 3
Development Core Team, 2003; Ihaka and Gentleman, 1996) . Anderson-Darling tests were used to check that continuous data had a normal distribution, and values were log transformed where
appropriate. F tests and Bartlett's tests were used to determine whether variance between 1 9 6 categories was equal. Changes in cortisol, glucose and mass loss over time in experiment 1, and
BUN from both experiments, were analysed using linear mixed effects models (LMEs), which 1 9 8 included a random term for each individual (Chatfield, 1989; Crawley, 2002) . Fixed effects included day postweaning, sex and treatment group. Models were fitted using maximum 2 0 0 likelihood estimates and model selection was performed using ANOVA. Weaning mass and 2 0 1 mass loss rate in experiment 2 were investigated using ANOVA.
0 2
Since body composition data is derived from body mass and water, MANOVA was used were examined, and where there was an effect on body water, protein and fat mass differences 2 0 6 were explored. We had insufficient power to investigate the effects of sex on body composition.
0 7
However, the number of males and females in each group was similar in each experiment. Time course in captive animals: The effect of dexamethasone on cortisol in the two captive 2 1 0 pups is shown in Fig. 1 . Cortisol was elevated by 31% (male) and 58% (female) before injection 2 1 1 in the dexamethasone trial compared with the start of the saline trial (Fig. 1) . In both trials, cortisol levels fell within 4 h of treatment, but were substantially more reduced after (observations) = 160; n (individuals) = 29; Fig. 2A ). SAL 1 animals showed a significant 2 2 0 reduction in cortisol from days 1 and 4 to lower levels on days 7 and 10 (p < 0.04). Cortisol then 2 2 1 returned to levels similar to those at the start of the fast by day 11 and this increase approached CONTROL animals (p < 0.08). In this group, cortisol was also lower on day 14 than on day 1 of 2 2 4 the fast (T = 2.055; p = 0.0422). DEX 1 animals showed a highly significant drop in cortisol 24
hours after dexamethasone injection (day 11: T = 3.475; p = 0.0007), which recovered to pre-
injection levels by day 14. The interaction between sex, treatment and day was not significant were not influenced by sex (ANOVA: L ratio =2.648, p = 0.2661), the changes in cortisol over progressive decline in the rate of mass loss over the first ten days postweaning to a lower level. This did not change substantially thereafter in the CONTROL and SAL 1 (LME: AIC= -10.163; the DEX 1 group there was an increase in the rate of mass loss between one and three days after 2 4 0 treatment (day 11-14) to levels comparable with those at the start of the fasting period. Rate of 2 4 1 mass loss then declined to previous levels by day 17, and this reduction approached significance.
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There was no significant interaction between the effects of day, sex and treatment (ANOVA: L Discussion: We were able to produce near maximal inhibition of endogenous cortisol 3 1 0 production for an appropriate duration to investigate the effects of high GC levels on fuel use and 3 1 1 timing of departure in wild grey seal pups. Cortisol levels were reduced relative to pre-injection levels by 86% -90% within four hours of treatment and remained suppressed for 48-72 hours. This occurred in the face of higher circulating cortisol levels prior to dexamethasone treatment 3 1 4 compared to the same time on the previous day, which was likely a result of repeated handling or slightly higher mass-specific dose of dexamethasone causes suppression of circulating cortisol to 0-30% of initial levels within 24 hours and has observable effects on food seeking behaviour sustained impact of the dose of dexamethasone used here indicated that it mimicked the negative 3 2 0 feedback effect of high levels of endogenous cortisol over a period of 1-2 days. We therefore 3 2 1 assumed that it had also reached GR targets in all parts of the body to induce other GR-mediated 3 2 2 effects of the drug over a similar time frame. proteolysis in other animals (Darmaun et al., 1988; Divertie et al., 1991; Djurhuus et al., 2002;  maintain a largely fat-based metabolism in fasting northern elephant seal pups (Ortiz et al., 2001 loss over time, the response to dexamethasone treatment was similar for males and females. These findings suggest that male and female grey seal pups have a similar response to GC. Short over the five day period than saline treated pups. These differences, which were ~2.5 times the 3 4 5 precision of the measurement in each case, represent an 18% higher daily mass loss rate and a 3 4 6 22% higher daily rate of protein loss in dexamethasone treated animals. These small but 3 4 7 significant differences between dexamethasone and saline treated pups suggest that natural was seen in a previous study (Bennett et al., 2012) . Together these results suggest that, under Refeeding signal in fasting-incubating king penguins: changes in behaviour and egg temperature. 
